which they diverged. This is the assumption to deduce the dendritic divergence map of living creatures.
The idea is widely accepted and quoted in recent textbooks of biochemistry e.g. by Voet et al. (2) and of biology e.g. by
Cain et al. (3).
Voet et al. say, however, also that the existence of hemoglobin-like proteins in some species of bacteria is evidence of gene transfer from animals to bacteria at one or 2 more points during evolution (2). We cannot agree with Dayhoff 's idea to expand the conclusion to all the living things. If the conclusion is the case, the ancestor should have carried an enormously large information, i.e. not only on 20 amino acids, 8 nucleotides and their codons, but also on homeodomain proteins, which are found commonly in insects and mammals. As for chaperon proteins, which are large hetero-oligomers found in bacteria and mammals, was their information present in the ancestor before divergence?
Rather, the information to build these proteins must have been collected from various sources of the living world.
It is well established that viruses squeeze into genomes, and virus infection is suggested to be significant for evolution (4).
There is a textbook of bacteriology, which recognizes wide gene exchange among bacteria (5). There is an idea that viruses are the fragments of DNA (6, 7). Zorzopulos (22) proposed that the birth of each domain was an independent event consisting in the genetic isolation of a particular cell from a very diverse pool of "primitive cells", and that within each domain, branching was a consequence of sporadic events of fusion between two cells of different phylogenetic lineages, followed by DNA recombination and 5 cell wall regeneration. This proposal has to be modified to allow some degree of DNA recombination among cells belonging to different domains for the coding system to be unified.
It is said that a diverse biomass exists in the deep-sea hydrothermal vents (23, 24) . It may reveal there exist many more new pathways of metabolism.
On the "universal codon system" there are reports on the cases that do not agree with its universality. In addition to the discrepancy between codons between mammalian cells and their mitochondria, similar cases are found also in some species of yeasts (25, 26) . The living things may be approaching to the universal codon system after 3.5 billion years of communication.
Selenocysteine, which uses codon UGA, one of the stop codons, may be now beginning to distribute as the 21 st amino acid (27, 28) . Tryptophan, which has the lowest average Bacteriol. 179, 2907-2914
